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h:aa asaioi or therapy device, shows generally a;5A, 
so the form a; a cardiac pacemaker 10 having an ataai 
< rs i pacemaker 
10, physically and alectocaiiy. ;c an atrial pacing tip 

pacemaker 1 0 mosegh a satients cardiovascular sys- 
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S v v. N c t u 3 m i 
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wire ' il eonoec:o; . vnr:" ' fi T < ^ th - D=.'MrO. 
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< i i t i. v o i f 
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t S i ^ v " t 
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to probe IC 71 by conductors 
^etivety. which correspond So the 



VO ' x.iJ 



1 32a and 



-serfier 



Of : 



r~ i->t ^ , i K power is to ( ut " 
etecPade msiarea Paga eiahcem! tc only one aide of 

farced t > >s a: the invention, - - ma- 
terial casts a s«m!Gt?cuiar arc cs; ?t j< ' 60 degrees, 

j , - ^ c < a i ' i a 

sion and receiving crystal cinders. Exterior etec- 
o Ses IS - 

boundary of the a:eaea;as.en and receiving crysta's. 
interior electrodes 190 and 192 are separatee ;n the 
a manner By limiting the placement of electrode 
rp atari al in this mariner, the transducer transmits and 

teei so fdal this coated elds is directed toward ins 
• •' 5 2s and 

therapy bevies e~p:ai sinepeathsiaher pacereaiaas 
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srrt hm.en s - - r N - a oh pa 
paoemahsrs. eaaaeauneer unipolar or bipolar 
aacernskara or a cardiac s-ssisi ot therapy devise 
a , =; . ^ K - - , 

ipsrfcjrftras a pacemaker , are intendad to be Inciudad 
within tna - cr tne irivenclcri. For a cardiac aa\a: 
- p ( r - - - k . - r . r ia tiu 

p - - H tdn t P t'- th 

t - t ^ ( i i e '4- 

wiiiCh InclijPdti pacing (cods -.■vPlch are pPysioeliy 

FiG. 7 ili'jstratss a nipie 1 > ' 

* ' l IIH 

- - - v. i. ft cc 

;:sct ; rfdiPe ^.c ° v nPyalcshy - ;;:iec:r;;;ai;y r to 
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25, > cyiindhcai piccoeiectnc iraendpner 2S, - P h 

if" Mi t 

28 in. 1 " v Jir . ' - a 

[ - it lw 
a vea 52 which is In Peas prcxiovPy ■& t< artery 
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t ^ it a - t , CK c r ( 
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svsvesarffi ^ , . ' - ~ - ' 
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all directions pen>?r«acntar to the surface o? the cyiin- 
riheai transducsr 2B. The cat a>e=; 25 is impianted ; r: 
a standard vain tor nathetsraaspae, as la nta. n.n;- in 

> i a' , i - " r " * - l, <' t' 1 
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i a — » ^ ' 1 
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aevtcss 5A-5C liiasiratec In FiSS. 1 through 5 are 
mtenPed to Pa Inciurfen wIPiln ;he seeps of the "t.e 
ton. One exare - - * 

•reatiihe ;dtnssound trensdu-naa, iaterally raounted at 
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maeaurea myocardial asad catch; hy m;aoaana Dop- 
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chambers of tha tmaa. T he demce usee this measure- 
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to i e 1 ..r tare to asrmi A-V 

avnehrorn.-es pacing The pacemaker monitors the 
„ en - ' * ,l> - 
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i ream d striamena -,t the s bs qoen - 
V daisy tima-oaL, the paaamaker eriii sbmukttte the 
eentvick? (v'PACEt. uniesa pacing is ifshsbited by 



c sos c „ as 



a aUhfe AA itsr s f 

anki-x; central sperabon of black 1 So. the 

ikinq interval oorrsspondiirg io she slriai 
rstiory peood (AARP). Because wrth<n 
jaujrsi* P vs&ves are no* ohysioiogicaiiy 
; psc.3frva.su-!!- bksako idlis^bie-j. sensing; to 

ibouilsrfiorc surocios. artifact, and evoked 
1 < Yeoeicok-ievrro! enPing t veoolco- 
i sisift was the «fce-oto o? eie AAA dAay 
ir-ran V'SENSE. disc tf; e pecec'tO^er gan- 
5 ; < - 

Os end oi J 
jisnkiiK] A obooeooogMo sliow crampono 



■ Aor 



imR«s whetrugr to sample 



; 0 y-i; 



bo: sod 
:0xAc o: 



s the mto>- 

;COiO: r t 



sed dv o predeoeoiioed odeeO 
saay sample ska Qapptev 
; :} {1 , - s ardia :> " - io 
odiluoj. if the psc.emaiosr is 
, , . , - <J. n 

, x v ~ v , f f J 

t t ' i' >< A- * ,t 

ToaAv measured rrorr: So* time of 
the time of events ideodf^d on 
n ~ A ' i ! " 

, - .„'>:^ - 
■ con-edsiod wife R wsjv& then Q 
t -r > »" 

iwo trk ado ~ KJ " F 
-Ac - o ,<t b; c rneintjry 



the risioastig 
Doppler w 
interval, and i 



c.onoo: 



iriaiioo iff tne Oop- 
hjs.m fiats code?, for 

I D r - 

'iiisriny cbarecsnobcs, 
nani block 137- : Ure 
unrnoouod aata 



. 1 o 



cbac notpub ins ck! 
wovebooo slope so 
mfenfe, arid systo 
measure; u&irtg Doc 
sirs; onoiyoes the mi 
volocip/oi -hs sorte. 
tn;eorei : n die iboppb 

ur >sec o'Jt 
cardiac outpo; ind 
Lidraoour;d fneaoEJO: 
th;?.n an sboAoto on 



33 



EF 0 505 £SS A2 



J -V : i? C - C ^ t Ut C a 

the contractility sc:rnaons;;i, - s - if the csnsrsc- 
feiiy daor-sasses ay s pffedfcteimined amount «t corn- 
pet 3 or: to th ?n at.tiili i • the 
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n ^onsaot, \ -cost- eaaattcne which verw 
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software proaePare tobavvop a predetermined 
tervrn slaos i " - * - 
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incj uPrrasona; energy r»hac;oc: anara biood ceils 
witPP; the. as.aaacaap aorta. 

15. A ib, t apparatus i aacordaose 

f:KS£;>: is baser t be heart 

sad wherein said adjusLbat; means further irspiu- 

j> o f i - 1 K 1 ! it 

a see index rfdnimufa vsiue adiaranteriainp. the 
ihrearroid \ma> c i « * for sup- 



ana' atfju 
puis?.?. based or 

18. A method of op 
apparatus in ac 
said adjusting 5 



txia 3 ad ?.cin atr 

19. A n 1 " i r r , 

k , „ at i v > <n wbs-M 

L v s t ' t 

- "f t ida volume of ; 

Paw peruai- oi brae y»rdaa toe patient's oarosova 
ouiar syetern :ssUejea the ares; a of eaacni'aang a 
. e x t i- v-rt ua -a. i- , s: 

S .O ^ . ' " - ~ v " l ' 

; . - - ^ ' ill " b 



20. A n 



:; of aparati-y 



said step of dena'asalng cardiac perform; 

.■it 

ths heart 



' , t j 'y a ~ , ■ 



ediae 



:-ec:aiv:og oasaas employing Ooppier rnaasara- 
rnant i- r j for moniiosms sad at least one 



a parent a 
i justing ths 
5 heart to con- 



Pood few 
0'.aaroaa?:" 



a if - < ' of - padaf-ds ' k : 
, - oatsara's , a aasda : aaa- 



;o a source of aardteva: 
;;8iiac3i with & e ithf fit's ca 



i a; aa s st tn. 

oltrasoRtcaify ms 
aa ess :or s p; a >g i 



a " ciaara: tto s aa is nt sea 
ayaisfT; Pased on sara c.araiaa por- 



- -a •. f 



ep r so: ess 



■x>;r!iisrir-g xub^quora cardiac pedorsn- 
ancs indices, dann-y s i^ftdesenniosa Lime penad. 
m sahi cardiac carloo-nanco index minimum 
vsiiiti, grid 

adj'jstirsg the dming and doasg* of 5 
pf!.3riTiSG8U'Si:v.2i inffodyced into ins pint's; car- 
c[lbva*"GU!ar ;.y'3:;;:n in fcnponcn -o ths ft-sunc cn 
said ccarspjarwig xtsp. 

A. rfsethod o; operating a hsfr^dynarriie cnntro; 's 
apparatus in sncordsnco with nsaisr; 22. wherein 

3, [ , - itor i 

, i m ' ' 
j ,o s u it sent wit! i th t tacard s 

nit < " > 

■he i 1 1, s *';ic aUranocin tmaroiv anct 
dt-teonnn ths fftt-jf n^ig iKssson^ energy rsfieo- 
isci tfosn oiood caiU; waina tna accenting aona. 

, A nnftihod of opsfadng a hemodynamic ooraroi :« 
apparatot. in accordance wiih claim 21, wherein 
card amp ta P&dva;g a cardiac ccadxrnanca iiv^x 
mc-Hidss; it!-:; saen o? msaaonng she cositf aatiiity o? 
• he i-isan 



55 



£» 0 SOS S38 A2 




HP C SOS £3§ A2 




BP o scssM Aa 




EP 0 5 S3 a*§ A2 




EP 0 SOS 838 A2 




£P 0 503 839 A2 




BP 0 SOS B3S A2 




£P C SOS 838 A2 




WTsmm&m 



FttS, 14 




gp o 50;; £3$ A2 



FIG. 15. 




..,30? 



LOAD CARDIAC 
PERFORMANCE 
INDEX 
PARAMETERS 



CONVERT CARDIAC 
PERFORMANCE 
INDEX TO PUMP 



0302 



ARClOUlOOE 
DRUG TALLY 



303 




SEND OUTPUT 
CONTROL 
TO PUMP 



,.035 



;hes Piitefitsrnt 
Patent Office 



ill U t! iM :£ i i 

ii II! 1 Ml i ' 1 



: af fifing ^,03.92 



? , Kw „„ ■ - 0 503 S39 A3 

EUROPEAN PATENT APPLICATION 

- , . A61B S'06. "3o- 



} PM« 5B.Do.91 US 67SG3S 



5 ~ 



31. ;2.i>3 Bu^=?t;r ; s;.:4a 

- tPrfca ,SA P.O Box 8- ' 
Curasao {AH) 



... . .,.„. : Happhoiz, Tiber A. 

jjv;«&c Ave 
EiiCiiawoofi, Colorado 80112 (US) 

13Q4I' East Oxford >:v : 
Aurora. Colorado 300:3 (US) 

M ras Ste- e « 
7 515 r-;;s - ikviev - - jf -~ Nr. 
i w rad 

L , t\ I 

51 S3 S. Keru&r, Way 
Engknvood, Colorado 80111 

jv4l R^esentStive : Haekett. Sean Jams* et 3* 

London WC2A 3LS (GB) 



iliy monitoring the ^rrwoyn-asTsK 



state oe 3 patent Jiing Soppier 



< r. ii 

srapy. This 

■„-: r:.;r:^ds:s r'or tr?e motion 



or im^ cte^.»0 k «!n e.ar:3 a o 
it ;r,e 



gP 0 503 S38 A3 



PARTIAL EURO I POST 

**w8 issssiifcrsd, ior the purpo^ *f *«b»!sjueat E? §2 30 1889 
pracessSsgx, as the £4s*o$>es*; searsK revest p •< 



j0S-A~4 91? 115 (D. RAHMANS £T AL) 

* ecsl^s 2, line 2§ ~ line 4? * 

* eclsasK! 3, lise 4 - column 4, Tins 3s; 
figures 1,2 * 

- < : or. v 

•* page 4, line 24 - page 5 S line 5 * 

* page 6, line 35 ~ page 8, line £ * 

* page 11, line 8 - $>a«& 12, Tins 21; 
figures 1,2 * 

SP-A-0 286 i~9 f CARD 1QMETR ICS, INC ) 

* col uisR 3, lifts 55 - aslwn 4-, line 11 * 

* coimn S t line IX - column 12, line 5; 
figures 1-4 * 

US-A-4 $51 336 (R.T.SORDOtf) 

* column 2, line. 42 ~ column 4, line 7; 
figures 1-3 * 



12-ib 
3,4. 1C 



9,13 



4,10 



INCOMPLETE ^ - " 



- ' I? ;'. 

astern: CORv-j;!;: :.c»rt; . 



A61B 
AS1H 



1 AUGUST 18S 



9 »Jt«s *fo* 



3ft er vis* firing dfiiK 



ft 



(Hike 



EP S£ SO ISS^ 
PAGE? 



,c>'u.^ 4-0, lif-.te 35 - "ins 45 * 



